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Abstract: A new system of energy management for distributed renewable energy generation is proposed. The complex
characteristic of this system is analyzed, and requirements on coordination and optimization for energy management are
presented in the agent-based modeling simulation. The intelligent hybrid agent is proposed with a three layer model, and
a dynamic macro multiple agent system is built. New concepts of the main-agent and the mobile-agent are proposed to
facilitate the decision-making and the system optimization. Finally, a colored Petri Net is built and applied to simulate the
cooperation and optimization process of the system in operation. The results show that the system is valid, rational and
effective.
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Fig. 1 Framework of distributed renewable energy power system in renewable energy research center of




















































































??Agent(wind turbine agents, WTAs): ??
Agent???,????????????.
??Agent(photovoltaic array agents, PVAs): ?
?Agent???,???????????.
??Agent(load agent, LA): ???????
??. ???????????Agent(interruptible
load agent, ILA)???????Agent(uninterrupti-
ble load agent, ULA)??.
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3.2 MAS???????(Macro model building)
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Fig. 4 The macro system architecture of the MAS
??4????:
1) ????3?, ????????????



























































Fig. 5 The process of optimization and cooperation for MAS








4 ????(Experiment and simulation)
??????Petri???????????












Fig. 6 The dynamic simulation of the process in optimization and scheduling
?6?????Token??????????:
1) ??Token?????: WPQ = (W,WP,




2) ??????: Wi(i = 1, 2, · · ·, n), PVi(i =




WA1, PA1, BA1??????Agent, ????
Agent???Agent??????Agent(????
?(0, 0, 0)); WMA, PMA, BMA????????






Agent ID, ????Agent????????, ??









CWi(i = 1, 2, · · · , n)?MA???Agent??
???; CPi(i = 1, 2, · · · , n)?MA?PV Agent?





4.2 ???????(Simulation and analysis)
??????, ???Agent???: ????
?Agent???(1, 5, 3), (2, 3, 2), (3, 4,1); ????
Agent???(4, 4, 2), (5, 4, 3), (6, 5, 3); ??Agent
???(7, 3, 1), (8, 4, 2); ??Agent?(18, 6); ??
?????Agent?????(0, 0, 0).









WA1: (0, 0, 0)→(1, 5, 3)→(1, 8, 3)→(1, 8, 3);
PA1: (0, 0, 0)→(4, 4, 2)→(5, 8, 3)→(5, 13, 3);










(18, 6)→ (14, 6)→ (9, 6)→ (5, 6)→
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